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lished with those observed by others, in  such a way that  the results 
will form a portion of t h e  whole structure of science. I n  other words, 
the  investigator must be able to generalize or do hack work. Without 
generalization there would be no sciences, and the present comity e s -  
isting between kindred disciplines would be absent. Observations, 
however carefully carried out, are not research, and it is wrong to  call 
the  mere observer a research worker. 

The logical result of the above argument is that  tlie student, in order 
to accomplish anything as  a n  original worker, must clearly realize the 
necessity, not only of a thorough understanding of his own subject and 
of the  allied hranches, but also the  importance of a good substratum 
of general culture. The more a nian has used his brain as an appara- 
tus for thinking, tlie more lie will be able to (lo in research. For this 
reason the  undergraduate EhOUld not be too anxious to specialize. Let 
him, perhaps during his four years’ course, obtain some insight into 
the underlying facts and theories of his chosen science, but, of dl 
things. let him beware of neglecting t h e  opportunity of familiarizing 
himself with the world which surrounds both him and the  subject to 
which he intends to devote himself. 

The undergraduate who really means to accompIish something, 
makes no greater mistake than to suppose himself able to do without 
graduate work. A11 beginners are  dependent on their teachers, the 
advanced student should learn to  depend upon himself, aiid this end 
can only be reached after the necessary preliminary rout ineis completell. 

An undergraduate can not be expected to master the  necessary de- 
tails of a profession. If he  reallv 
loves the  subject lie has chosen he  certainly should be willing and 
anxious to prepare himself for further development by graduate study. 
Here, too, tlie brief time given to  obtaining t h e  master’s degree is not 
sufficient for any valuable results in research: nor, inileetl, i f  the  
student has properly used his time during the  preliminary period of 
training, will  he  be prepared to properly launch himself in  tlie higher 
fields of original investigation. H e  had far Letter devote the  interval 
given to the  intermediate degree toac uaintinp himself with the neces- 
sary details of his chosen sulJject, wit% its relations to ntlier sciences 
and to gaining as good a n  insight as  possible into its literature ant1 
history. I n  tliis way the  worker will discover i n  what portion of tlie 
field an original investigation can be carried on, understand its relative 
importance, and comprehend the way in which it is related to the 
whole structure of which it is to form a part. A man so trained may 
do something worthy of the doctorate and also worthy of the  vast field 
of scientific thought into which lie has  entered. 

Ahove all, no one should strive to  begin scientific work actuated solely 
by mercenary considerations. The question is too often asked: Where 
can I apply this to some practical end?  How can I make money out 
of this subject? No more I~ligliting influence to scientific development 
can be imagined. It deprives science of the very essence of its esist- 
ence-the universal comity of knowledge-it changes that  which might 
be for tlie good of all into soniething for the  benefit of tlie individual 
pocketbook; it retards rather than  accelerate^ growth. The history 
of.each individual case is but a repetition of the  universal history of 
science. A premature attempt to apply what lie has acquired to prac- 
tical ends simply results in roLLing the student of his power for further 
development. I t  leaves him where he  Stands for all time to come, and 
his more studious brethren will soon pass and distance him, regard- 
less of the fact that  his immediate pecuniary gain may be greater. 

The sciences of to-day form a body of great generalizations, none of 
which have come to lis through t h e  efforts of one man; they are, on 
tHe contrary, a result of gratlual growth in  each step of which tlie 
mental acumen of some investigator, perhaps long since dead, can be 
seen, and each research of to-day is built upon some perhaps equally 
great one of yesterday. Science is a stern mistress who gives of the 
best within her  only to those who  follow her  unflinrhingly, however 
difficult the task, honever remote the  prospect of pecuniary gain or of 
self-aggrandizement, their sole hope being that  they, too, may add to 
mankind’s knowledge of truth, so that  future generations may profit 
by the sacrifices of the  prebent. This has  been the  spirit of the  past; 
it  must also be the spirit of t h e  present and of the  future. Science 16 
moving onward, swiftly, relentlessly, unflinchingly; no half-henrtetl 
followers for her; t h e  weak fall by t h e  wayside; there is no Illace for 
those who have not tlie patience to acquire the  necessary knowledge. 
The strong press forward in fierce rivalry, each striving for the  ultimate 
goal, a perfect human knowledge by which from any given premises 
the logical conclusion may be drawn with unerring accuracy. 

H e  must and will be a n  amateur. 

CLIMATE AND FLORA. 

Mr. Thomas H. Kearney, Jr., has published in Science a 
series of articles on the plant geography of North America. 
In  that  journal for NovemlJer 30, vel. SII, pp. 840-842, he 
gives expression to some of the “conditions of climate and 
soil which permit the actual existence of nuiiierous lower 
austral forms in juxtaposition to a transition and even Cana- 
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dian flora.” He  believes the factors that  have the largest 
effect in determining the zonal distribution of organisms are 
( 1 )  the normal number of days duriug the year which POS- 
388s a teniperatnre of the air above Go C., or 43O F.; (2)  the 
iiormal s u m  total of temperatures above 6O C .  ; ( 3 )  the nor- 
mal mean of the six consecutive hottest weeks. The follow- 
~ n g  table gives the values of this data fur four stations in the 
tnonntain region and two of the most northern stations in 
the Austro-riparian area. The two additional factors of im- 
iortance, permitting species to inaintaiii themselves in what 
aould seem to be an unfriendly environinent, are ( 4 )  the 
iniount of insolation as to duration and intensity; ( 5 )  the 
iatnre of the soil. As the items 1-4 are already computed 
’or many Weather Bureau stations, i t  mould seem possible 
,o make ail extended inquiry along the lines suggested by 
Mr. Kearaey. 

- _ _ ~ _ ~ _ _ _ _  
Daya with 

Statiuns. Altitudes. $rzls&e 
~ I 4 P F .  

3iphlandrr. N. C .......... 834 

inoxrille. Tenn. ............. 891- 933 267 
i&eville, N. C . .  

i a l l e ~ l ~ e a d ,  Ala ............... i 1,027 
Ynrfolk. Va. .  ............... 11- 12 295 

................ 

bfemphis, Tenn .............. ::I 117- Pi3 1 307 

Sum total 
above 4.30 F 

0 F. 
3,.%7 
8,688 
5,563 
5,488 
6, M7 
6.754 

N o r m a l  
mean of six 
h o t t e s t  

weeks. 

F. 
66.1 
71.3 
76.1 
75.2 
79.3 
81 0 
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HEAVIEST RAINFALL AT LA CROSSE, WIS. 

hlr.  R. H. Dean, Observer, Weather Bureau, a t  La Crosse, 
\Vis., reports that the rainfall 011 the 27th a d  38th exceeded 
d l  previous records for twenty-four hours a t  that  s t  a t’ 1011. 
He has compiled the following talJe, showing the amount 
ind date of the greatest daily rainfalls in each nionth since 
1871, it~clusive. The record of 7.23 inches on October 27-28, 
1900, occurred in twenty-two hours and eighteen minutes, 
hetween 10:12 a. m. of the 27th and 8:30 a. m. of the 28th: 

Inches. . 
January 28 and 39, 1S91.. ...................... 1.39 
February 27, 1 S i 6 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.10 
hIarch 97, 1880 . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  5.05 
d l r i l  97 and 2S, ISS9.. .......... 
May 14 and 15, 1ROO. . . . . . . . . . . . . . . . . . . . . . . . . .  1.90 
June 11 and 12, 1599 . . . . . . . . . . . . . . . . . . . . . . . .  4.91 
July 14, ignn 4.12 
August i and 8, 18S9.. .................... 
September 6 and 7, 1884.. . . . . . . . .  
October 29 and 30, ISM ......................... 2.41 
October 27 and ’58, 1900 ........................ 7.3:; 
November 10, 1S8{J . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.74 
December 34 and 35, 1S95 ....................... 2.11 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

METEOROLOGICAL CABLEGRAMS. 

o l l  page 248 of the MONTHLY \\’EATHER REVIEW for June, 
1900, we have given in  full the title of the Atlantic Cable 
Directory for the convenience of those who have occasion to 
tra~isinit to the Weather Bureau meteorological information 
Froni foreign countries by cable or telegraph. A s  t,his work 
is no better known than several other systems of cable cipher, 
we append also the following titles of other works, and would 
3ay that any dispatch for the Weather Bureau may be sent in 
m y  system of cipher that  is most convenient to the author, 
provided it has been published, with coilfidence that the 
Weather Bureau will be able to decipher i t  as  all ordinary 
:tilde codes are a t  hand or available for this use. Among the 
; d e s  mofit used in America and Europe are the following: 

No. 1, The Atlantic Cable Direct.ory, already referred to. 
No. 2, Western Union Telegraphic Code and International 

Sable Directory, compiled and published by the International 


